Background: Despite global efforts, HIV-related stigma continues to negatively impact the health and well-being of people living with HIV/AIDS. Even in healthcare settings, people with HIV/AIDS experience discrimination. Anecdotal evidence suggests that healthcare professionals in the Lao People's Democratic Republic, a lower-middle income country situated in Southeast Asia, stigmatize HIV/AID patients. The purpose of this study was to assess HIV stigmatizing attitudes within Laotian healthcare service providers and examine some of the factors associated with HIV/AIDS-related stigma among doctors and nurses. Methods: A structured questionnaire, which included a HIV-related stigma scale consisting of 17 items, was self-completed by 558 healthcare workers from 12 of the 17 hospitals in Vientiane. Five hospitals were excluded because they had less than 10 staff and these staff were not always present. The questionnaire was pre-tested with 40 healthcare workers. Descriptive statistical analysis was performed and comparisons between groups undertaken using chi-square test and t-test. Bivariate and multiple linear regression analyses were carried out to examine the associations between stigmatizing attitudes and independent variables. Results: Out of the 558 participating healthcare workers, 277 (49.7%) were doctors and 281 (50.3%) were nurses. Nearly 50% of doctors and nurses included in the study had high levels of stigmatizing attitudes towards people living with HIV/AIDS. Across the different health professionals included in this study, lower levels of HIV/AIDS knowledge were associated with higher levels of stigmatizing attitudes towards people living with HIV/AIDS. Stigmatizing attitudes, including discrimination at work, fear of AIDS, and prejudice, were lower in healthcare workers with more experience in treating HIV/AIDS patients. Conclusions: This study is the first to report on HIV/AIDS-related stigmatization among healthcare workers in Lao PDR. Stigmatizing attitudes contribute to missed opportunities for prevention, education and treatment, undermining efforts to manage and prevent HIV. Reversing stigmatizing attitudes and practices requires interventions that address affective, cognitive and behavioral aspects of stigma. Alongside this, health professionals need to be enabled to enact universal precautions and prevent occupational transmission of HIV.
Background
Despite global progress in the treatment and care of HIV positive individuals and community education, HIV-related stigma and discrimination continues to prevent people from accessing HIV testing, treatment and care [1] [2] [3] [4] [5] [6] [7] [8] [9] . Stigma in the healthcare sector has often been found to be particularly pernicious, and a contributor to poor health outcomes [9] [10] [11] . There are at least three major pathways to HIV stigma within healthcare facilities [10] , namely the fear of contracting HIV, not being aware of potentially stigmatizing attitudes and behaviors and the impact of stigma, and associating HIV with immoral behavior [10] . Aside from access to services, other critical reasons for reducing HIV/AIDSrelated stigma is the negative affect stigma has on a person's self-concept and mental health [12] [13] [14] , life satisfaction [15] , and quality of life [15, 16] .
A commonly used definition of stigma in the HIV/AIDS literature is "prejudice, discounting, discrediting, and discrimination directed at people perceived to have AIDS" ([17] p. 1107) and is informed by the work of Goffman [18] . It relates to the prejudicial feelings, stereotypical perceptions, discriminatory behaviors and actions, or social devaluation of HIV infection and related illnesses, as well as the activities associated with HIV-infection, and people living with HIV/AIDS (PLWHA) [19, 20] . It can be perceived and experienced, either internally or externally, by PLWHA. It can be enacted by those who are HIVnegative, including healthcare workers [8, 20, 21] . Stigma's presence and its enactment are separate stigmatizing processes, where the devaluation of an attribute or trait contributes to negative beliefs. These beliefs are then enacted, creating distance either in perceived, or real, similarity from the devalued characteristic [22] . The ways in which stigma is enacted and perceived is also shaped by broader societal attitudes, and is thus dynamic and a result of both socio-cognitive and structural factors, created at the intersection of culture, power, and difference [20, 23, 24] . While similar to stigma, the focus of prejudice is on human characteristics, for example race or PLWHA, rather than deviant behavior and identities, disease and disabilities [25] . HIV prejudice, therefore, is a negative emotion, attitude or reaction towards PLWHA, and includes negative cognitive schemas or beliefs regarding PLWHA and can be partly explained by the fear that surrounds the disease. Discrimination towards PLWHA is the behavioral response of prejudice [8, 25] and can be understood in terms of social processes of power and domination with some groups, in this case PLWHA, that serve to devalue the stigmatized [21, 26] .
High levels of HIV-related stigma have been identified in countries with lower levels of HIV prevalence and limited access to antiretroviral therapy (ART) [26] [27] [28] [29] . At the individual level, HIV-related stigma has been associated with insufficient levels of HIV/AIDS knowledge [30] , fear of casual transmission at the workplace [3, 26, 31] and low exposure to PLWHA [6, 30] . The purpose of this study was to assess HIV stigmatizing attitudes within healthcare service providers in the Lao People's Democratic Republic (PDR) and examine some of the factors associated with HIV/AIDS-related stigma among doctors and nurses. Our overall intent was to inform policy discussions and develop effective interventions.
The Lao PDR has an estimated HIV prevalence of 0.3% among 15-49 years old and, based on the Asian Epidemic Model, is considered a low HIV prevalence country [32] . There have been few empirical studies that have examined and measured HIV-related stigma in healthcare workers in the Lao PDR. Anecdotal information, however, suggests that healthcare professionals in Lao PDR may engage in stigmatization of, and discrimination against, PLWHA [33, 34] . One report for example, noted that 12% of 84 PLWHA in Vientiane stated they had experienced stigmatizing attitudes from medical professionals [34] . Some medical workers have also been reported as trying to avoid or even refusing to care for PLWHA [34] . The practices and factors that are related to health worker discrimination towards HIV/ AIDS patients in Lao PDR are, however, largely undocumented. Yet, understanding HIV-related stigma and discrimination in the Lao healthcare sector is particularly important, given the potential for increased transmission as the country rapidly integrates into regional and global markets [32] . This is characterized by increased migration, livelihood diversification and changing socio-cultural norms, and there are concerns that the potential exists for a generalized or concentrated HIV epidemic [32] .
Methods
A cross-sectional study was conducted in Vientiane, Lao PDR. Vientiane has nine districts, and was estimated to have a population of 797,130 in 2012 [35] . The dataset supporting the conclusions of this article is available in the Open Science Framework repository [osf.io/c6t4u].
Study setting
The setting was public healthcare facilities in Vientiane, Lao PDR. Healthcare services in Lao PDR are primarily public, with the private health sector limited mainly to licensed pharmacies, clinics and informal providers [36] . The public healthcare facilities in Lao PDR consist of four central teaching (referral) hospitals, five regional hospitals, 13 provincial hospitals, 127 district hospitals, and approximately 746 health centers [36] . HIV/AIDS care wards are only in the referral (central) hospitals. Vientiane has four central teaching hospitals, four regional hospitals, nine district hospitals, and 213 health centers. From the nine districts in Vientiane, a convenience sampling method was used, with four districts (Saysettha, Chanthabouly, Sisattanak and Sikhottabong) selected. This yielded a sample of four central (referral) hospitals, four regional (non-referral) hospitals and four district hospitals for the study, making a total of 12 out of a possible 17 hospitals being selected (see Fig. 1 ). The other five district hospitals were excluded because they either had less than 10 healthcare workers or staff were not always present.
Study population and sampling
There are 14,189 public sector health workers, with Ministry of Health staff and other health staff from the ministries of National Security and National Defense making up approximately 30% of total health work force [37] . The majority of doctors and nurses work in Vientiane. All doctors and nurses who were employed at the 12 sampled hospitals, who were working on the day of distribution of questionnaires, and who agreed to participate in the study voluntarily were included in the study. There are two types of nurses in the Lao healthcare system, namely registered nurses, who have higher levels of vocational training (e.g., diploma in nursing) associated with more years of instruction, and practical nurses, who have a certificate of nursing only with a shorter period of training. For the purpose of this study, both registered and practical nurses were included in the sample.
The sample size was calculated using Power and Precision V4 software [38] . To achieve an effect size of 0.2 [6] , a type one error of 0.05, and a power of 80%, a sample size of 458 was required. In order to mitigate the effect of missing data, however, we aimed to recruit 600 eligible participants into the study. In total, 595 agreed to participate, however, 36 did not return the completed questionnaire and one respondent's questionnaire had to be discarded due to incomplete information. As a result, data of 558 participants were included in the analysis.
Data collection
Data was collected in 2012, using a self-administered, structured questionnaire (Additional file 1).
The questionnaire included information on sociodemographic characteristics of the healthcare workers, and a HIV-related stigma scale consisting of 17 items and which was initially developed for healthcare providers in China [39] . In addition, HIV/AIDS knowledge was evaluated using a 10-item scale that has previously been used among health professionals in China [11] . The questionnaire was translated from English into Lao, and subsequently back-translated into English by a Fig. 1 Study sampling procedures and final sample native speaker, to ensure semantic and content validity. Pre-testing of the questionnaire was undertaken with 40 healthcare professionals prior to data collection. Based on this, minor changes were made to some of the wording of items without changing the meaning. Prior to completing the questionnaire, all participants indicated their willingness to participate in the study by signing an informed consent form with their initials. To ensure confidentiality, identification numbers were used in place of personal names. No incentives or compensation for the time that participants took to compete the questionnaire was provided.
Prior to conducting the survey, two research assistants were provided one-day training on the study objectives and procedures, and on how to deal with potential problems that might arise during the survey. The research team was divided into two groups to distribute the self-administered questionnaire to the participants at the selected hospitals. Participants anonymously filled out the self-administered questionnaires and returned them to the principal investigator and research assistants.
Dependent variable
The dependent variable (stigmatizing attitude) was measured by using the 17-item HIV-related stigma scale developed by Stein and Li [39] . The scale consists of five subscales: (1) discriminatory intent at work, (2) prejudiced attitudes, (3) internalized shame, (4) fear of PLWHA, and (5) opinion about healthcare for HIV/AIDS patients [39] . The subscale discriminatory intent at work consists of four items (items Q408-Q411) and assess respondents' discriminatory actions while providing care to patients at their work places. The subscale prejudiced attitudes consists of four items (items Q401-Q404) that evaluate respondents' feelings of prejudice toward PLWHA. The subscale internalized shame consists of three items (items Q415-Q417) and assess respondents' feelings of shame in providing care to HIV/AIDS patients. Fear of AIDS, includes three items (items Q412-Q414) and measures a feelings of fear towards PLWHA. The subscale opinion about healthcare for HIV/AIDS patients, consists of three items (items Q405-Q407) and evaluates feelings of not being able to provide good care to HIV/AIDS patients. Each item in the scale was scored using a five-point Likert scale, ranging from (1) strongly agree to (5) strongly disagree, where, based on the scale guidelines, higher scores indicate higher levels of stigmatizing attitudes towards PLWHA [39] . In this study, the scale demonstrated good internal consistency with a Cronbach's alpha score of 0.81.
Independent variables
The independent variables included the socio-demographic characteristics of the healthcare workers, including sex, age, religion, ethnicity, education level, and marital status [40, 41] . Information related to participants' professional characteristics included type and level of profession, institution of employment, number of years of professional experience in medical or nursing field, experience (duration) of giving care to PLWHA, and experience of formal HIV/AIDS training [30] . Other independent variables included the duration of providing care to PLWHA, and the number of HIV/AIDS cases encountered during their work experience [6, 30] . In addition, we assessed their HIV/AIDS knowledge using a 10-item scale which was previously used among health professionals in China (Li et al., 2007) . Items were coded (1) for correct answers or (0) for incorrect answers or "unknown" responses. Results for the 10 items were totaled. Higher scores indicated higher general knowledge of HIV/AIDS. Scores equal to or exceeding 9 points, the median score, were defined as high knowledge scores.
Data analysis
Data entry and all statistical analyses were conducted using Stata/SE 11 [42] . Descriptive statistical analysis was used to describe the socio-demographic characteristics and the professional characteristics of respondents and scores on the HIV stigma scale. Comparisons between groups were performed by chi-square test and t-test. Bivariate and multiple linear regression analyses were carried out to examine the associations between stigmatizing attitudes and independent variables.
Before running the multiple linear regression models, the relationships between all continuous and dichotomous independent variables were examined using the Spearman rank correlation coefficient test to check for collinearity. High Spearman correlations were found between the following items: 'age' and 'years of working experience in the medical professional' (rs = 0.874); 'ever provided care to PLWHA' and 'number of HIV/AIDS cases' (rs = 0.966); and 'ever provided care to PLWHA' and 'length of time provided care to HIV/AIDS patients' (rs = 0.967). Furthermore, a high Spearman correlation was found between 'number of HIV/AIDS cases encountered' and 'duration of providing care to PLWHA' (rs = 0.946). Due to the multicollinearity in the data, three independent variables were removed from the multiple linear regression models, namely 'age' , 'ever provided care to PLWHA' , and 'number of HIV/AIDS cases encountered'. P-value less than 0.05 was taken as the significance level for all analyses.
Ethical considerations
The study was approved by the Research Ethics Committee of the Graduate School of Medicine of the University of Tokyo and by the Ethics Committee of the University of Health Sciences in Lao PDR. During the data collection, the completed questionnaires were kept in a locked filing cabinet at the Faculty of Postgraduate Studies, the University of Health Sciences, Vientiane, with the key held by the principal investigator. Subsequently, the completed questionnaires were taken to Japan and stored in a locked cabinet at the Department of Community and Global Health, Hongo Campus, the University of Tokyo.
Results

Socio-demographic characteristics of the participants
The socio-demographic characteristics of respondents are provided in Table 1 . As seen, out of the 558 participating healthcare workers, 277 (49.7%) were doctors and 281 (50.3%) were nurses. The mean age of doctors was 39 years, standard deviation (SD) 9.9 SD and the mean age of nurses was 35 years, SD 9.8. Most of the respondents were female (66.3%) and, of these, 146 (52.7%) were doctors, compared to 131(47.3) doctors being male. There were also more female nurses than male nurses (224, 79.7% and 57, 20.3% respectively). The majority (83%) of doctors had an education level equal to, or higher than Bachelor degree, whereas only 10.3% of nurses had completed a Bachelor degree.
Professional characteristics and HIV/AIDS care-related characteristics of the participants Table 2 shows the professional characteristics and HIV-related knowledge and attitudes of participants. Of the total number of participants, registered nurses, at 31.7%, constituted the largest of the four professional groups (general doctors, physician specialists, registered nurses, and practical nurses). Most of the participants (66.1%) were working in referral hospitals (Table 2) . Compared to doctors, a 
Factors associated with stigmatizing attitudes of doctors and nurses towards PLWHA (whole scale)
The results of bivariate linear regression analysis among doctors are shown in Table 3 . They show that several factors were found to be significantly associated with HIV/AIDS stigmatizing attitudes and discriminatory intent. Doctors who had provided care to HIV patients (Table 3) .
Factors associated with stigmatizing attitudes of doctors and nurses towards PLWHA (subscales) Discriminatory attitudes Table 4 shows that doctors who had cared for PLWHA patients (Coef. = − 1.05, p < 0.001), had more years of experience in providing care to PLWA (Coef. = − 0.04, p < 0.001), had received HIV/AIDS training and had higher level of HIV/AIDS knowledge (Coef. Multiple linear regression showed that doctors with more experience in years with HIV/AIDS patients (Coef. = − 0.03, p = 0.001) or with formal HIV/AIDS training, were less likely to show discriminatory intent at work (Coef. = − 0.51, p = 0.032). While compared to practical nurses, registered nurses were less likely to hold discriminatory attitudes, (Coef. = − 0.56, p = 0.031, Table 5 ).
Prejudiced attitudes
As seen in Table 4 , doctors educated to bachelor level or above (Coef. = −1.07, p = 0.018) and who worked at referral hospitals (Coef. = − 0.95, p = 0.006) were also less likely to have prejudiced attitudes relative to their less educated counterparts and those employed at non-referral hospitals. Factors associated with lower levels of prejudiced attitudes in nurses were providing care to PLWHA at least once (Coef. = −1.12, p = 0.003) and for longer durations (Coef. = − 0.05, p < 0.001), and exposure to more PLWHA (Coef. = − 0.004, p = 0.001). Male nurses were less likely than female nurses to have prejudiced attitudes towards PLWHA (Coef. = − 0.91, p = 0.047).
Multiple linear regression analysis revealed doctors working at referral (central) hospitals were less likely than Male nurses were less likely than their female counterparts to express prejudiced attitudes (Coef. = − 1.09, p = 0.015). In addition, nurses with more experience of working with HIV/AIDS patients were less likely to express prejudiced attitudes (Coef. = − 0.06, p <0.001).
Internalized shame
Male doctors (Coef. = 0.02, p = 0.049) and those of older age (Coef. = 0.58, p = 0.035), were more likely to exhibit internalized shame towards PLWHA than were female doctors and those of younger age. Other factors associated with doctors expressing lower level of internalized shame were more contact with HIV/AIDS cases (Coef. = − 0.002, p = 0.049) and had higher HIV/AIDS knowledge levels (Coef. = − 0.27, p = 0.004). In terms of nurses, factors associated with having less internalized shame were being a registered nurse (Coef. = −0.97, p = 0.002) and having come into contact with more PLWHA (Coef. = − 0.002, p = 0.015) as seen in Table 4 .
Multiple linear regression analysis revealed doctors with higher levels of HIV/AIDS knowledge were less likely than those with lower levels, to have internalized shame regarding PLWHA (Coef. = − 0.24, p = 0.014) or to harbor internalized shame (Coef. = 0.86, p = 0.005) compared to physician specialists (Table 5 ). As seen in Table 5 , registered nurses were less likely to have internalized shame (Coef. = − 0.92, p = 0.003) than practical nurses.
Fear of AIDS
Doctors with more years of experience in providing care to PLWHA patients being less likely than those with less experience, to exhibit fear towards PLWHA (Coef. = − 0.03, p = 0.014). As with feelings of internalized shame, factors associated with nurses having less fear of AIDS were being a registered nurses (Coef. = − 0.78, p = 0.014) and being exposed to more PLWHA (Coef. = − 0.002, p = 0.003; Table 4 ).
Multivariate analysis revealed that that doctors with longer experience with HIV/AIDS patients, were less likely to be fearful of HIV/AIDS (Coef. = −0.03, p = 0.020) than their less experienced colleagues and that registered nurses were less likely to be fearful of HIV/AIDS (Coef. = −0.73, p = 0.021) than practical nurses. (Table 4) .
Good care for HIV patients
Multiple linear regression showed that doctors and nurses with longer years of working experience with HIV/AIDS patients were less likely than their less experienced counterparts to have feelings of not providing good care for those patients (Coef. = − 0.17, p = 0.049, Coef. = − 0.18, p = 0.042 respectively, Table 5 ). Furthermore, nurses with formal HIV/AIDS training were less likely to have feelings of not providing good care for HIV/AIDS patients (Coef. = −0.58, p = 0.014; Table 5 ).
Discussion
This study is the first to report on HIV/AIDS-related stigmatization among healthcare workers in Lao PDR. Of concern, is just under half of participants had been provided with formal HIV training, and nearly 50% of doctors and nurses included in the study had high levels of stigmatizing attitudes towards PLWHA. These attitudes can contribute to missed opportunities for prevention, education, and treatment, and thereby undermine Lao PDR's efforts to manage and prevent HIV. Across the different health professionals included in this study, lower levels of HIV/AIDS knowledge were associated with higher levels of stigmatizing attitudes towards PLWHA. Higher level of HIV/AIDS knowledge was associated with lower likelihood of internalized shame among doctors. These results were not consistent with the previous study in China [11] , though they reflect the findings of previous studies from Nigeria and Belize [1, 6, 43] .
This study suggested that stigmatizing attitudes, including discrimination at work, fear of AIDS, and prejudice, among doctors and nurses are less likely with longer periods of experience in treating PLWHA. Doctors, for example, who worked at referral (central) hospitals, where HIV/AIDS care wards have been established, had lower levels of prejudiced attitudes towards PLWHA than those who worked at regional and district hospitals. The assumption is, that through working with PLWHA, healthcare personnel gain more experience and familiarity with HIV/AIDS and, thus, acquire greater willingness to provide better care to HIV/AIDS patients. This finding was similar to that of a study from India [31] . Given these doctors were also working at central level facilities, it may also be that there was a higher level of institutional support and resources to manage HIV/AIDS patients [11] . Institutional level support should include gloves for invasive procedures, sharps containers, soap and water or disinfectant for handwashing, and postexposure prophylaxis, in case of work-related potential exposure to HIV. It should also include making sure relevant policies, handwashing procedures or other critical information in key areas in the healthcare setting are visible to support health workers [10] . Health workers being able to protect themselves through universal precautions is important not only in preventing patient to health worker transmission but also in reducing health worker stigma and discrimination towards PLWHA due to fear of causal contact [10] .
Physician specialists also showed greater feelings of shame, than did general doctors, stemming from their work in caring for PLWHA in the present study. Since physician specialists may feel that they have more knowledge and higher social standing than general doctors, they might be prone to feeling more shame in interacting with PLWHA [30] . In addition, among nurses, male nurses reported a lower level of prejudiced attitudes than did female nurses. The association could stem from the male-dominated nature of the Lao PDR, as a result of which, women are typically held to a higher moral standard than men and is consistent with studies in China [11] and Belize [6] . It may also relate to the highest prevalence of HIV being in high risk populations, such as sex workers [44] , who are mainly perceived to be women and often experience stigmatization, compounded by the criminalization of act of selling sex in the Lao PDR [32] .
HIV-related stigma within healthcare settings has been attributed to misperceptions surrounding transmission, a review conducted by Chambers and colleagues [24] , however, highlighted how emotions also contribute to HIV-related stigma. Studies undertaken in Nigeria also suggest that medical or scientific education related to HIV is unlikely on its own, to be sufficient in terms of changing practices, and that attitudes and cultural beliefs also need to be addressed [45] [46] [47] [48] . This study illustrates that prejudice can also be present in practitioners despite them having a level of understanding about HIV transmission. It supports other research that has highlighted the need for HIV knowledge and awareness raising interventions to take into account not only people's knowledge needs, but to also acknowledge and address affective aspects as decision making [24] . This relates to the moral aspects of stigma, and the interconnections between moral attributions and the devaluation of certain social groups which, in turn, reinforce the status quo and serve to maintain dominant social values and constructions of what is right and good [24, 49] . Addressing HIV stigma in healthcare workers, therefore, requires a holistic approach that addresses knowledge and fear, creates an enabling environment for the consistent implementation of universal precautions (including sterile rubber gloves, working autoclaves, and access to free HIV testing for providers), and addresses the social and emotional aspects that shape stigmatizing attitudes and practices an increase willingness to work with PLWHA [11, 24, 50] . This may also explain, at least in part, why doctors working at the central level referral hospitals with HIV/AIDS care wards had lower levels of prejudiced attitudes towards PLWHA, as these providers are more likely to have had the capacity to implement universal precautions.
This study had several limitations that should be taken into account in interpreting the results. Firstly, the study used a convenience sampling method to select participants, as a result of which the results might not be generalizable to all healthcare workers and may have led to an under or over-representation of some groups of health workers. Given those who worked at referral hospitals, where HIV/AIDS care wards have been established, had lower levels of prejudiced attitudes towards PLWHA than those working in district hospitals, excluding five district hospitals due to size, means there may be some under reporting of negative attitudes. Secondly, as the issues dealt with were of a sensitive nature, there is a risk of social desirability bias in the doctors' and nurses' responses and thus stigmatizing attitudes could be under reported. A self-administered questionnaire, however, was used, by which every participant was free to respond to the questions privately, thus minimizing the risk of such bias. Another limitation of the study is the questionnaire did not include questions related to knowledge of or perceived capacity to implement universal precautions, which can influence attitudes to working with PLWHA. Despite such limitations, this study is the first study in Lao PDR to assess the stigmatizing attitudes of doctors and nurses towards PLWHA. The results provide information to policy-makers and health facility administrators, suggesting the need for continued education about HIV to health professionals.
Conclusion
This study reveals that health professionals in Vientiane, Lao PDR, often hold stigmatizing attitudes towards PLWHA, and this has been observed elsewhere in low HIV prevalence settings. The study potentially provides a baseline against which interventions could be designed, implemented and evaluated. Given the relatively low levels of formal HIV training and the association between low levels of knowledge and stigmatizing attitudes, addressing the knowledge needs at the individual level is likely to be an important first step in reversing these negative attitudes. Integrating HIV knowledge into pre-and in-service training of doctors and nurses could help to address this. Training should include knowledge of HIV transmission and the application of universal precautions [51] . It should also include building an understanding of what stigma is, how it manifests and the harmful health effects of stigma on individuals, families, the community and the healthcare system [51] .
It is also important that education programs address the shame and blame directed at PLWHA, by providing all healthcare workers opportunities to reflect on the underlying values that lead to the shame and blame and to assist them in delinking PLWHA with practices and professions, such as sex work, that are often considered immoral in Lao society. In a low prevalence country such as Lao PDR, exposure of health professionals to PLWHA may be relatively low. Yet, stigmatizing attitudes and prejudice were lower among doctors and nurses with longer periods of experience in treating PLWHA. Given this, including PLWHA in training sessions to provide, with prior training and support, testimonials and co-facilitation can help health workers understand the pernicious effect of stigma [10] . Ongoing monitoring of healthcare worker attitudes and behavior towards individuals with HIV/AIDS is also important, and can be used to evaluate change. Findings from such evaluations can also be fed back to health workers, as a way of helping to build a culture where stigmatizing attitudes are not tolerated.
In addition to interventions at the individual and healthcare facility level, consideration should be given to decriminalizing sex work and amending the current HIV Law which, under Article 69, makes it a criminal offence for a person to deliberately spread HIV infection to others [32] . Such laws can have stigmatizing effects and act as deterrence in accessing HIV services [32] . Progressively increasing access to HIV healthcare services at all levels, including ART, is also important in terms of reducing stigma, as well as providing access to all of those who need it. Ultimately, investing in effective HIVstigma reduction interventions is important not only from an individual perspective, but also to enhance the uptake of early HIV testing and treatment compliance, given their important role in preventing further HIV transmission. 
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